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Integrated Socket and Cable Connector 



COPYRIGHT NOTICE 

[0001] Contained herein is material that is subject to copyright protection. 

The copyright owner has no objection to the facsimile reproduction of the patent 
disclosure by any person, as it appears in the Patent and Trademark Office patent 
files or records, but otherwise reserves all rights to the copyright whatsoever. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to the field of electrical 

connectors. More particularly, an embodiment of the present invention relates to 
an integrated socket and cable connector. 



BACKGROUND 

[0003] As the speed and complexity of processors and other integrated 

circuit components has increased, the need for high-speed input/output (IO) and 
clean power delivery has also increased. Conventional packaging technologies 
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are running into physical limitation, making them unable to meet all the 
requirements. 

[0004] Moreover, due to the increasing trends of higher current and high 

I/O count, using the present techniques drives a substantial increase in pin count, 
hence an increase in body size and package cost. Also, most central processing 
units (CPU) currently have about 2.5-6.2 square inches required connector 
footprint on the CPU substrate, which is limiting and expensive. 

[0005] One current solution is to have multiple connectors in the logic and 

power circuitry. This solution, however, introduces a high level of inductance 
and resistance, which in turn can degrade the signals and lose power. 

[0006] Figs, la-lc illustrate the state of the current art. Fig. la shows a 

typical land grid array (LGA) socket where both the power and signal contacts 
areas are homogeneous in contact design and placement. The socket of Fig. la 
includes formed metal contacts 102 to engage a component and a frame 104. Fig. 
lb shows a cross-sectional view of the socket shown in Fig. la. 

[0007] Fig. lc shows a top view of a standard pin grid array (PGA) zero 

insertion force (ZIF) socket. The socket of Fig. lc includes an actuation lever 106 
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to lock an inserted device in place and a socket grid 108 to receive pins from the 
inserted component. 

[0008] Generally, current technology has all IO and power going through 

the pins or pads on the CPU package. In some high-end implementations, such 
as in server computers, an additional power connector on the edge of the CPU 
substrate may be utilized. This approach also raises inductance, which in turn 
can degrade the signals significantly. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The invention is illustrated by way of example and not limitation in 

the figures of the accompanying drawings, in which like references indicate 
similar or identical elements, and in which: 

[0010] Figs, la-lc illustrate the state of the current art; 

[0011] Fig. 2 illustrates an exemplary block diagram of a computer system 

200 in accordance with an embodiment of the present invention; 

[0012] Fig. 3 illustrates an exemplary top view of a socket 300 in 

accordance with an embodiment of the present invention; 

[0013] Fig. 4 illustrates an exemplary side view of a socket insertion 

technique 400 in accordance with an embodiment of the present invention; 

[0014] Fig. 5 illustrates an exemplary side view of a chip-to-chip coupling 

system 500 in accordance with an embodiment of the present invention; 

[0015] Figs. 6A, 7 A and 8A illustrate exemplary top views of an integrated 

socket latching mechanism in accordance with various embodiments of the 
present invention; 
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[0016] Figs. 6B, 7B and 8B illustrate exemplary cross-sectional side views 

of the integrated socket latching mechanism in accordance with various 
embodiments of the present invention; and 

[0017] Fig. 9 illustrates an exemplary integrates socket 900 in accordance 

with an embodiment of the present invention. 
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DETAILED DESCRIPTION 

[0018] In the following detailed description of the present invention 

numerous specific details are set forth in order to provide a thorough 
understanding of the present invention. However, it will be apparent to one 
skilled in the art that the present invention may be practiced without these 
specific details. In other instances, well-known structures and devices are shown 
in block diagram form, rather than in detail, in order to avoid obscuring the 
present invention. 

[0019] Reference in the specification to "one embodiment 77 or "an 

embodiment" means that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at least one 
embodiment of the invention. The appearances of the phrase "in one 
embodiment" in various places in the specification are not necessarily all 
referring to the same embodiment. 

[0020] Fig. 2 illustrates an exemplary block diagram of a computer system 

200 in accordance with an embodiment of the present invention. The computer 
system 200 includes a central processing unit (CPU) 202 coupled to a bus 205. In 
one embodiment, the CPU 202 is a processor in the Pentium® family of 
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processors including the Pentium® II processor family, Pentium® III processors, 
Pentium® IV processors available from Intel Corporation of Santa Clara, 
California. Alternatively, other CPUs may be used, such as Intel's XScale 
processor, Intel's Banias Processors, ARM processors available from ARM Ltd. of 
Cambridge, the United Kingdom, or OMAP processor (an enhanced ARM-based 
processor) available from Texas Instruments, Inc., of Dallas, Texas. 

• [0021] A chipset 207 is also coupled to the bus 205. The chipset 207 

includes a memory control hub (MCH) 210. The MCH 210 may include a 
memory controller 212 that is coupled to a main system memory 215. Main 
system memory 215 stores data and sequences of instructions that are executed 
by the CPU 202 or any other device included in the system 200. In one 
embodiment, main system memory 215 includes dynamic random access 
memory (DRAM); however, main system memory 215 may be implemented 
using other memory types. Additional devices may also be coupled to the bus 
205, such as multiple CPUs and/or multiple system memories. 

[0022] The MCH 210 may also include a graphics interface 213 coupled to 

a graphics accelerator 230. In one embodiment, graphics interface 213 is coupled 
to graphics accelerator 230 via an accelerated graphics port (AGP) that operates 
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according to an AGP Specification Revision 2.0 interface developed by Intel 
Corporation of Santa Clara, California. 

[0023] In addition, the hub interface couples the MCH 210 to an 

input/output control hub (ICH) 240 via a hub interface. The ICH 240 provides an 
interface to input/output (I/O) devices within the computer system 200. The ICH 
240 may be coupled to a Peripheral Component Interconnect (PCI) bus adhering 
to a Specification Revision 2.1 bus developed by the PCI Special Interest Group of 
Portland, Oregon. Thus, the ICH 240 includes a PCI bridge 246 that provides an 
interface to a PCI bus 242. The PCI bridge 246 provides a data path between the 
CPU 202 and peripheral devices. 

[0024] The PCI bus 242 includes an audio device 250 and a disk drive 255. 

However, one of ordinary skill in the art will appreciate that other devices may 
be coupled to the PCI bus 242. In addition, one of ordinary skill in the art will 
recognize that the CPU 202 and MCH 210 could be combined to form a single 
chip. Furthermore, graphics accelerator 230 may be included within MCH 210 in 
other embodiments. 

[0025] In addition, other peripherals may also be coupled to the ICH 240 

in various embodiments. For example, such peripherals may include integrated 

drive electronics (IDE) or small computer system interface (SCSI) hard drive(s), 
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universal serial bus (USB) port(s), a keyboard, a mouse, parallel port(s), serial 
port(s), floppy disk drive(s), digital output support (e.g., digital video interface 
(DVI)), and the like. Moreover, the computer system 200 is envisioned to receive 
electrical power from one or more of the following sources for its operation: a 
battery, alternating current (AC) outlet (e.g., through a transformer and/or 
adaptor), automotive power supplies, airplane power supplies, and the like. 

[0026] Fig. 3 illustrates an exemplary top view of a socket 300 in 

accordance with an embodiment of the present invention. The socket 300 in 
includes an actuation lever 302 (e.g., to lock down or hold in place an inserted 
component), a socket grid 304 (e.g., to receive pins of the inserted component), a 
socket frame 306 (e.g., to provide structural rigidity for the socket 300), a cable 
connector 308 (e.g., to receive a flex cable or other types of cables), and a cable 
310. 

[0027] In an embodiment of the present invention, the cable 310 may be 

any type of cable such as a ribbon cable, flex cable, flat cable, combinations 
thereof, and the like. The signals (such as IO signals) routed through the cable 
may then be coupled through the cable connect to the socket 300. These signals 
may be coupled to individual receptacles within the socket grid 304 and/or 
coupled to one or more of the power/ground planes. In one embodiment of the 
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present invention, the power/ground plane may be provided through the socket 
300 (e.g., through its frame 306). Moreover, the signals and/or power/ground 
may be coupled to the motherboard through the socket 300 (e.g., through its 
frame 306). 

[0028] In another embodiment of the present invention, the socket 300 

provides a solution that can be used with the current sockets, for example, by 
providing the cable connector 308 on the socket 300. In such an embodiment of 
the present invention, an additional substrate area of a CPU and, or the chip, 
being plugged into the socket 300 (e.g., about 0.25 square inch or more) may be 
required. 

[0029] Fig. 4 illustrates an exemplary side view of a socket insertion 

technique 400 in accordance with an embodiment of the present invention. In 
one embodiment of the present invention, the socket insertion technique 400 may 
be applied to the socket 300 of Fig. 3. The socket insertion technique 400 
illustrates the cable 310 being inserted into the cable connector 308 (which is in 
turn pivotally attached to the socket frame 306. In one embodiment of the 
present invention, once the cable 310 is fully inserted into the cable connector 
308, the cable connector 308 (or its latch) is pivoted in a downwardly direction to 
engage and/or lock in the cable 301. It is envisioned that the cable 310 may 
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establish electrical contact with flex bumps present on and/or within the socket 
frame 306 in accordance with an embodiment of the present invention. 

[0030] In a further embodiment of the present invention, the socket frame 

306 (e.g., the base and cover above) are formed to allow for a section with 
independent contacts and/or a closeable latching lid that holds the cable against 
the contacts (e.g., 308). These contacts may be attached to signal lines and/or 
power/ground layer within the socket 300 that is/are connected to socket contacts 
and/or the motherboard. In yet another embodiment of the present invention, 
the power/ground layer can be made of flex, stamped metal, plated plastic, 
and/or combinations thereof in the socket body. 

[0031] Fig. 5 illustrates an exemplary side view of a chip-to-chip coupling 

system 500 in accordance with an embodiment of the present invention. The 
system 500 includes a motherboard 502, a chipset 504, an integrated socket 506, a 
chip 508 (such as a CPU discussed with respect to other figures herein, e.g., 202 of 
Fig. 2), the cable 310, the connector 308, and the socket 300. As illustrated in Fig. 
5, the cable 310 may couple the chipset 504 (e.g., through the connector 308) to 
the integrated socket 506. In turn, the integrated socket may provide connections 
between the cable 310 and one or more of power/ground planes and/or signals 
(e.g., IO signals) and the chip 508 and/or the motherboard. 502. 
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[0032] In an alternate embodiment of the present invention, the integrated 

socket 506 provides less inductance than a socket with a connector (such as that 
discussed with respect Fig. 3). Additionally, the integrated socket 506 may 
require less substrate area when compared with the embodiment having a socket 
and a connector. 

[0033] In a further embodiment of the present invention, the integrated 

socket 506 may internally route signals and/or power/ground layers to provide 
connections between the cable 310, the chip 508, and/or the motherboard 502. 

[0034] In yet another embodiment of the present invention, an integrated 

socket design may be utilized for both the chip 508 and the chipset 504. 
Furthermore, the integrated socket design may be utilized to establish a coupling 
between any two or more components such as integrated circuits (ICs). 

[0035] In accordance with an embodiment of the present invention, the 

integrated socket 508 is made through the following process: 

1. mold the base and cover of the socket; 

2. mold or fabricate the actuation lever (302); 

3. form the contacts for the socket; 

4. insert the contacts into the base of the socket; and 

5. snap on the cover of the socket. 
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[0036] In an alternate embodiment of the present invention, the socket 

frame 306 and the socket grid 304 are manufactured as a single piece. 

[0037] Figs. 6A, 7 A and 8A illustrate exemplary top views of an integrated 

socket latching mechanism in accordance with various embodiments of the 
present invention. Figs. 6B, 7B and 8B illustrate exemplary cross-sectional side 
views of the integrated socket latching mechanism in accordance with various 
embodiments of the present invention. 

[0038] Fig. 6A illustrates structural columns 602 (e.g., to provide structural 

support for the integrated socket) and guides 604 (e.g., to assist in guiding the 
engagement of the cable 310 and the integrated socket 506). Fig. 6A further 
illustrates an actuator lever 606 in the fully open position. In one embodiment of 
the present invention, the actuator lever 606 is pivotally attached to the 
integrated socket 506. 

[0039] Fig. 6B illustrates the cross-section view of the integrated socket 

with the actuator lever 606 in the fully open position. Fig. 6B further illustrates 
contact prongs(s) 608 (e.g., to establish contact with the cable 310) and an 
insertion opening or cable receptacle 610 (e.g., to receive the cable 310). In one 
embodiment of the present invention, one or more of the contact prongs(s) 608 is 

spring loaded to further assist in engaging the cable 310. In a further 
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embodiment of the present invention, one or more of the contact prongs(s) 608 
may be self-piercing contact prongs to establish electrical contact with the cable 
310 (whether or not the insulation of the cable 310 has been removed). In another 
embodiment of the present invention, the contact prongs may be utilized in the 
cable connector 308. 

[0040] Figs. 7 A and 8A illustrate top views of the actuator lever 606 in a 

closed position. Figs. 7B and 8B illustrate cross-sectional views of the actuator 
lever 606 in a closed position. Fig. 8A illustrates locking tabs 802 to lock in the 
actuator lever 606 while in the closed position. In accordance with an 
embodiment of the present invention, it is envisioned that the actuator lever 606 
may be slideably attached to the integrated socket 506 (e.g., through sliding tabs 
802). 

[0041] Fig. 9 illustrates an exemplary integrates socket 900 in accordance 

with an embodiment of the present invention. In one embodiment of the present 
invention, the integrated socket 900 may characteristics that are the same or 
similar to those discussed with respect to the integrated socket 506. The 
integrated socket 900 includes the actuation lever 302, the socket grid 304, and 
the socket frame 306. The integrated socket 900 may further include a cable latch 
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or lid 902, which may snap down to connect the cable 310 to the integrated socket 
900. 

[0042] In one embodiment of the present invention, the actuation levers 

and the actuator levers discussed herein may not be present. As such, the socket 
utilized may be an LGA or low insertion force (LIF) socket. 

[0043] In one embodiment of the present invention, the integrated 

socket/connectors discussed herein may enable the separation of strategic IO 
and/or power from the board. In another embodiment of the present invention, 
since flex cable may generally have much better and consistent capacitance, the 
techniques discussed herein may allow for cleaner signal linking to support 
chipsets and/or smart voltage regulators. In an alternate embodiment of the 
present invention, the socket may also include holes for mounting purposes (e.g., 
mounting on the motherboard). 

[0044] In a further embodiment of the present invention, a single 

multipurpose connector is utilized to electrically connect components to enable 
transfer of power/ground and/or IO into and out of logic circuits. In yet a further 
embodiment of the present invention, the integrated sockets discussed herein 
yield low inductance, low resistance, and low cost sockets and connector 
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combinations that reduce part count, motherboard footprint, cross talk, and/or 
inductance on selected power/ground and/or I/O lines. 

[0045] Whereas many alterations and modifications of the present 

invention will no doubt become apparent to a person of ordinary skill in the art 
after having read the foregoing description, it is to be understood that any 
particular embodiment shown and described by way of illustration is in no way 
intended to be considered limiting. Therefore, references to details of various 
embodiments are not intended to limit the scope of the claims which in 
themselves recite only those features regarded as essential to the invention. 
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